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(54) COMMUNICATION TERMINAL APPARATUS AND RADIO COMMUNICATION METHOD 



(57) In a radio communication system having a plu- 
rality of systems, a communication temiinal apparatus 
monitors a downlink signal from each system using 
monitoring circuit 305 and outputs monitoring Informa- 
tion, a base station apparatus selects a system to ac- 



commodate the communication teiminal apparatus 
based on the monitoring infomriation from the commu- 
nication terminal apparatus and the communication ter- 
minal apparatus communicates/connects with the base 
station of the system selected by the above-described 
base station. 
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Description 

Technical Field 

[0001] The present Invention relates to a communica- 
tion tenninal apparatus and radio communication meth- 
od used in a digital radio communication system. 

Background Art 

[0002] Terminals connectable to both PDC and PHS 
systems, etc. are under development in recent years. 
Such a terminal specifies connection to one system with 
higher priority during transmission and can wait and re- 
ceive signals simultaneously from both systems during 
reception. The connection target of this system may be 
sometimes limited to either system for reasons that one 
system is inaccessible or that one system is providing 
services unique to that system (e.g., 64 kbps packet), 
but the two systems basically never share same traffic 
and operate as systems independent of each other. 
[0003] Furthemnore, this system also has two inde- 
pendent telephone numbers. Moreover, there Is no ex- 
change of signals among control signals of one system 
with contents such as "switch to the other system" or 
"keep waiting to receive", etc. 

Disclosure of the Invention 

[0004] It is an object of the present invention to pro- 
vide a communication terminal apparatus and radio 
communication method in a system capable of efficient- 
ly accommodating an optimal system according to the 
environment, level of congestion, or services when 
there are temilnals applicable to a plurality of systems. 
[0005] The FDD (Frequency Division Duplex) system 
and TDD (Time Division Duplex) system (also referred 
to as "TD-CDMA (Time Division - CDMA)") of W-CDMA 
(Wideband-Code Division Multiple Access) currently 
being standardized as an IMT-2000 system are under 
study on condition that both systems can provide basi- 
cally the same services to each other and It is such a 
system that the FDD system or TDD system can inde- 
pendently provide services required for the IMT-2000. 
in this case, since there are no significant differences In 
terms of services to be provided, when a same carrier 
constructs both systems, the question Is how efficiently 
the carrier can operate both systems. 
[0006] Since the IMT-2000 frequency bands set by 
the ITU include a frequency band (2010 to 2025 MHz) 
where it is difficult to secure pair bands forthe FDD sys- 
tem, construction of a system is under study which 
shares and complements traffic assuming that the fre- 
quency band is used for the TDD system. This seems 
to be able to efficiently use IMT-2000 frequency bands 
and operate both the FDD system and TDD system ef- 
ficiently. 

[0007] In view of the points described above, the 



present inventor has come up with the present invention 
by discovering that to efficiently operate both the FDD 
system and TDD system, it Is possible to allow an opti- 
mal system to accommodate a terminal efficiently ac- 
5 cording to the environment, level of congestion or serv- 
ices by allowing control signals of both systems to in- 
struct connection, transfer, handover during communi- 
cation from one system to the other, standby, etc. and 
exchange parameter signals necessary therefor. 
10 [0008] That Is, an essence of the present invention is 
to switch over to an optimal system according to the en- 
vironment, level of congestion, or services as appropri- 
ate by allowing control signals of both systems in a plu- 
rality of systems with different radio transmission sys- 
15 tems to instruct connection, transfer, handover during 
communication from one system to another, standby, 
etc. and exchange parameter signals necessary there- 
for, in this case, a telephone number is basically com- 
mon (number as a tenninal or user ID) and is not a sys- 
tem-specific telephone number, that Is, the telephone 
number for FDD is not different from that for TDD. 
[0009] Therefore, when, for example, a same opera- 
tor operates FDD/TDD modes In a CDMA and there are 
terminals applicable to a dual mode, the present inven- 
tion relates to a system that switches over to an optimal 
system according to the environment, level of conges- 
tion, or services and accommodates terminals efficient- 
ly- 
Brief Description of Drawings 
[0010] 

FIG.1 illustrates an overlay structure In a radio com- 
munication system according to Embodiment 1 of 
the present Invention; 

FIG.2 illustrates an outlined configuration in the ra- 
dio communication system according to Embodi- 
ment 1 of the present invention; 
FIG. 3 is a block diagram showing a configuration of 
a communication terminal apparatus In the radio 
communication system according to Embodiment 1 
of the present invention; 

F1G.4 is a block diagram showing a configuration of 
a base station apparatus in the radio communica- 
tion system according to Embodiment 1 of the 
present invention; 

FiG.5 illustrates another example of an outlined 
configuration in the radio communication system 
according to Embodiment 1 of the present Inven- 
tion; and 

FiG.6 Is block diagram showing a configuration of 
a communication tenninal apparatus in a radio com- 
munication system according to Embodiment 2 of 
the present invention. 
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Best Mode for Carrying out the Invention 

[0011] With reference now to the attached drawings, 
ennbodiments of the present invention wlil be explained 
In detail below. 

(Embodiment 1) 

[0012] FIG.1 illustrates an overlay structure in a radio 
communication system according to Embodiment 1 of 
the present invention and FIG.2 illustrates an outlined 
configuration in the radio communication system ac- 
cording to Embodiment 1 of the present invention. 
[0013] In the overlay structure shown in FIG.1 , macro 
cell 1 01 that covers a relatively wide area overlaps with 
micro cell 102 that covers a relatively narrow area. For 
simplicity of explanations, the cases where macro cell 
101 accommodates a CDMA-FDD system and micro 
cell 102 accommodates a CDMA-TDD system will be 
explained. 

[0014] Here, the number of overlapping cells with an 
overlay structure is not limited to two, and the same con- 
cept is applicable to a system with three or more over- 
lapping cells. Moreover, this embodiment is applicable 
not only to a system with two different radio transmission 
systems but also to a system with three or more different 
transmission systems as well. 
[0015] In the radio communication system shown in 
FIG.2, a speech signal with frequency f1 sent from mo- 
bile station (MS) 201 which is a communication temriinal 
is received by base station (BS) 202 and the received 
data obtained through predetermined processing is sent 
to mobile switching center (hereinafter abbreviated as 
"MSC") 204 via radio network controller (hereinafter ab- 
breviated as "RNC") 203. MSC 204 combines data from 
a number of base stations and sends the combined data 
to telephone network 207. Furthermore, MSC 204 is al- 
so connected to IP packet network 208 where an IP 
packet signal is generally sent if necessary using a tun- 
nellng technology, which will be described later. By the 
way, suppose telephone network 207 includes PSTN 
and ISDN, etc. 

[0016] On the other hand, a high-speed packet with 
frequency f2 sent from mobile station (MS) 201 is re- 
ceived by base station (BS) 205, the received data ob- 
tained through predetermined processing is routed by 
router 206 and sent to IP (Internet protocol) packet net- 
work 208. 

[001 7] Thus, one system is connected to a telephone 
network from RNC 203 via MSC 204 and the other sys- 
tem is connected to IP packet network 208 via router 
206 having a control function such as radio resource 
control, etc. Connecting to the IP packet network via a 
router eliminates the need to go through an exchange 
makes It possible to reduce costs related to construction 
and control of an infrastructure and thereby reduce com- 
munication fees. 

[0018] FIG.3 is a block diagram showing a configura- 



tion of a mobile station in the radio communication sys- 
tem according to Embodiment 1 of the present Inven- 
tion. This mobile station selects a system In an area (mi- 
cro cell) where the FDD system overlaps with the TDD 

5 system according to the environment, level of conges- 
tion or services . The mobile station can communicate 
with a plurality of systems (base stations) and is provid- 
ed with a plurality of reception systems, but to simplify 
explanations FIG.3 shows only one system. 

10 [0019] A signal received via antenna 301 is subjected 
to predetermined radio reception processing (down- 
conversion, A/D conversion, etc.) by radio circuit 302. 
The signal subjected to radio reception processing is 
sent to matched filter 303 and matched filter 303 per- 

^5 forms despreading processing using a spreading code 
used at the base station. In this way, a signal sent to the 
own station is extracted from the received signal. 
[0020] The despread signal is sent to demodulation 
circuit 304, subjected to demodulation processing and 

20 becomes reception data. Furthermore, the despread 
signal and/or demodulated signal are sent to monitoring 
circuit 305. 

[0021] Monitoring circuit 305 recognizes what kinds 
of services base station 202 and base station 205 pro- 

25 vide from control signals from base station 202 and base 
station 205 and outputs the control signals to control cir- 
cuit 306. Furthemiore, monitoring circuit 305 measures 
the reception quality and moving speed using the sig- 
nals from the base stations, estimates the situations of 

30 propagation paths from the base stations and recogniz- 
es the level of the moving speed of the own station. Mon- 
itoring circuit 305 outputs the propagation path estima- 
tion result and information of the moving speed as a con- 
trol signal to control circuit 306. 

35 [0022] Control circuit 306 outputs control data in- 
structing which system should be connected to adder 
307 according to the control signal from monitoring cir- 
cuit 305, a transmission/reception request and trans- 
mission rate infomnation and at the same time outputs 

40 a switching control signal instructing switchover to the 
frequency of the system corresponding to the service to 
be connected to radio circuit 302. Adder 307 multiplexes 
the transmission data with control data for connection 
with the above-described system and outputs to modu- 

45 lation circuit 308. Modulation circuit 308 applies digital- 
modulation to the multiplexed transmission data and 
control data and outputs to spreading modulation circuit 
309. Spreading modulation circuit 309 performs spread- 
ing modulation processing on the multiplexed transmis- 

50 sion data and control data using a predetemnined 
spreading code and outputs the signal subjected to the 
spreading/modulation to radio circuit 302. 
[0023] Radio circuit 302 carries out predetemnined ra- 
dio transmission processing (D/A conversion, up-con- 

55 version, etc.) on the transmission data and control data. 
Furthennore, radio circuit 302 receives a switching con- 
trol signal instructing switchover to the frequency of the 
system to be connected from control circuit 306, and 
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therefore radio circuit 302 switches the frequency ac- 
cording to the switching control signal. The transmission 
data after the radio transnnisslon processing Is sent to 
the base station via antenna 301 . 
[0024] FIG.4 Is a blocl< diagram showing a configura- 
tion of the base station apparatus In the radio commu- 
nication system according to Embodiment 1 of the 
present invention. 

[0025] First, the mobile station sends a control signal 
( connection request information) indicating a connec- 
tion request based on each service, communication en- 
vironment and measurement of the moving speed, etc. 
and the aforementioned measurement results. 
[0026] A signal including these control signal and 
measurement results is received via antenna 401 and 
subjected to predetermined radio reception processing 
(down-conversion, A/D conversion, etc.) by radio circuit 
402. The signal subjected to radio reception processing 
Is sent to matched filter 403 where the signal Is subject- 
ed to despreading processing using the spreading code 
used at the base station. The base station thereby ex- 
tracts the signal sent to the own station from the re- 
ceived signal. 

[0027] The despread signal is sent to demodulation 
circuit 404 and demodulated to become reception data. 
The demodulated signal is sent to decision circuit 405. 
[0028] Decision circuit 405 decides whether or not to 
connect to the mobile station based on the connection 
request information and measurement result Infonna- 
tlon from the mobile station and the communication 
state infomnatlon monitored by the own station as well. 
For example, if the communication is In a bad condition 
or traffic is highly congested when a connection request 
for high-speed packet transmission is received from the 
mobile station, decision circuit 405 decides that it is cur- 
rently not possible to accommodate high-speed packet 
transmission and outputs control data indicating con- 
nection or system switchover, etc. to adder 406. On the 
other hand, when decision circuit 405 decides that it is 
currently possible to accommodate high-speed packet 
transmission, decision circuit 405 outputs control data 
Indicating that connection is possible to adder 406. 
Here, the control data indicating connection or system 
switchover, etc. refers to connection or no connection, 
system switchover, handover during communication to 
another system, or standby. 

[0029] Adder 406 multiplexes the transmission data 
with the control data for connection of the above-de- 
scribed system and outputs the multiplexed data to 
modulation circuit 407. Modulation circuit 407 applies 
digital modulation processing to the multiplexed trans- 
mission data and control data and outputs to spreading 
modulation circuit 408. Spreading modulation circuit 
408 performs spreading modulation processing on the 
multiplexed transmission data and control data using a 
predetermined spreading code and outputs the signal 
after spreading modulation to radio circuit 402. 
[0030] Radio circuit 402 perfomis predetermined ra- 



dio transmission processing (D/A conversion, up-con- 
version, etc.) on the transmission data and control data. 
The transmission data after radio transmission process- 
ing Is sent to the mobile station via antenna 401 . 

5 [0031] An operation of the radio communication sys- 
tem constructed of the mobile station and base station 
In the above configuration will be explained. Here, a 
case will be explained where the mobile station on 
standby Is accommodated in macro cell (FDD system) 

10 101 and switched to micro cell (TDD system) 1 02 as re- 
quired. 

[0032] in FIG.3, mobile station 201 receives a signal 
from the base station based on the FDD system and rec- 
ognizes through internal monitoring circuit 305 the en- 
15 vironment in which the base station Is, the level of con- 
gestion, the moving speed, and the kind of service pro- 
vided. 

[0033] The mobile station 201 decides the environ- 
ment or the level of congestion using, for example, the 

20 reception quality (reception SIR (Signal to Interference 
Ratio) etc.), decides the moving speed using, for exam- 
ple, a Doppler frequency and decides services using a 
control signal, etc. Indicating the system of the base sta- 
tion. This decision is made by control circuit 306 using 

25 measurement Information, etc. from monitoring circuit 
305. 

[0034] Control circuit 306 outputs the control data In- 
dicating the environment, level of congestion decided 
by control circuit 306, or service connection request to 

30 adder 307 where the control data is multiplexed with the 
transmission data to be sent to the base station. The 
multiplexed control data and transmission data are sub- 
jected to digital modulation processing by modulation 
circuit 308 and output to spreading modulation circuit 

35 309. Spreading modulation circuit 309 performs spread- 
ing modulation processing on the control data and trans- 
mission data and outputs to radio circuit 302. Radio cir- 
cuit 302 perfomis predetermined radio transmission 
processing on the control data and transmission data. 

40 This transmission signal is sent to base station (FDD 
system) via antenna 301 . 

[0035] In FIG.4, the base station (FDD system) re- 
ceives the signal sent from the mobile station, MF 403 
performs despreading processing on the received sig- 

45 nal and demodulation circuit 404 demodulates the re- 
ceived signal. Demodulation circuit 404 sends the infor- 
mation of the control data (environment, level of con- 
gestion, or service) obtained in this way to decision cir- 
cuit 405. Decision circuit 405 decides the system to ac- 

50 commodate the mobile station according to the informa- 
tion on the environment, moving speed, level of conges- 
tion, or service connection request. 
[0036] For example, when the base station receives 
a service connection request for high-speed packet 

55 transmission from the mobile station, the base station 
selects a TDD system which is suitable for high-speed 
packet transmission. When the moving speed Is high 
(high-speed moving), the base station selects an FDD 
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system to reduce the frequency of handover. For a serv- 
ice requiring real-time response (speech, etc.), when, 
for example, prime Importance Is placed on the quality 
of speech, the FDD system (line exchange) is selected 
and when It is desired to decrease communication fees, 
the TDD system is selected. With respect to the envi- 
ronment or level of congestion, the base station selects 
the FDD system that takes a wide coverage area to ac- 
commodate a mobile station In a favorable environment 
or selects the TDD system to accommodate a mobile 
station in a bad environment, 

[0037] Thus, the base station outputs the result of the 
decision made by decision circuit 405 as control data to 
adder 406. Adder 406 multiplexes the control data with 
the transmission data and outputs to modulation circuit 
407. Modulation circuit 407 subjects the multiplexed 
transmission data and control data to digital modulation 
processing and spreading modulation circuit 408 sub- 
jects the transmission data and control data after mod- 
ulation processing and outputs to radio circuit 402. 
[0038] Radio circuit 402 carries out predetermined ra- 
dio transmission processing on the transmission data 
and control data. The transmission signal subjected to 
radio transmission processing is sent to the mobile sta- 
tion via antenna 401 . 

[0039] The mobile station receives the signal from the 
base station (FDD system), carries out despreading 
processing and demodulation processing on the re- 
ceived signal and acquires the control data indicating 
the system selected by the base station . This control da- 
ta Is sent to control circuit 306. 
[0040] When the system Is switched, for example, 
when a high-speed packet transmission service is re- 
ceived, control circuit 306 outputs a switching control 
signal to radio circuit 302 instructing switchover to the 
frequency of the system (TDD system) according to the 
control data. Radio circuit 302 switches the frequency 
according to the switching control signal. This allows the 
mobile station to communicate with a base station 
based on the other system (TDD system). 
[0041] More specifically, the mobile station receives 
an instruction "normally wait under the FDD system and 
use a communication channel under the TDD system 
during connection processing of high-speed packet 
communication" from the base station and switches be- 
tween systems according to the instruction . On the other 
hand, the mobile station perfonns communication under 
the FDD system during speech communication. 
[0042] Furthemnore, when the mobile station leaves 
the area covered by the TDD (micro cell) due to the 
movement of the mobile station, handover to the FDD 
systemtakes place. In this case, It is also possible to 
make a connection with a reduced transmission rate. 
[0043] Thus, this embodiment switches over to an op- 
timal system as appropriate according to the environ- 
ment, level of congestion, or services within a plurality 
of systems with different radio transmission systems, 
and can thereby efficiently accommodate tenninals in 



the system. 

[0044] The above explanation has described the case 
where base station 202 (macro cell) that carries out 
speech services is connected to telephone network 207 

5 via RNC 203 and MSG 204, and base station 205 (micro 
cell) that carries out high-speed packet transmission 
services Is connected to IP packet network 208 via rout- 
er 206. As shown in FIG.5, the present invention may 
also have a configuration whereby both base station 202 

10 (macro cell) that carries out speech services and base 
station 205 (micro cell) that candies out high-speed pack- 
et transmission services are connected to a backbone 
(telephone network 207 and IP packet network 208) via 
common RNC 203 and MSG 204. The same effects as 

15 described above can be obtained in this case, too. 
[0045] As shown in FIG.5, when an IP packet signal 
is sent to telephone network 207 and IP packet network 
208 via RNC 203 and MSG 204, a tunneling technology 
is generally used. That is, instead of direct routing be- 

20 tween BS 202 or 205 and MSG 204 by reading an IP 
address taking into account mobility of the IP address 
of the mobile temninal or mobile I P, it is possible to adopt 
a method of separately controlling the connection up to 
BTS as the mobile communication network, setting an 

25 Independent path (local address, node address) as a 
mobile communication network and transferring a signal 
from IP packet network 208. 

[0046] The above explanation has described the case 
where the base station decides whether connection is 

30 possible or not and notifies the decision result, but the 
present invention can also be implemented by the base 
station not only deciding whether connection is possible 
or not but also deciding (adjusting) which system should 
accommodate the mobile station. 

35 [0047] In this case, as shown in FIG,5, when the sys- 
tem is constructed with a common control station (RNC) , 
RNC 203 or MSG 204 decides which system should ac- 
commodate the mobile station. Furthermore, as shown 
in FIG.2, in the case where RNC 203 is provided inde- 
pendently of router 206, an apparatus is provided be- 
tween RNC 203 (or MSG 204) and router 206, which 
decides which system should accommodate the mobile 
station, the apparatus decides which system should ac- 
commodate the mobile station and notifies the decision 

^5 result to the mobile station. 

(Embodiment 2) 

[0048] This embodiment will describe a case where 
50 the mobile station selects a system in which the own 
station is accommodated and notifies the situation to the 
base stationbeforehand. In this case, when the mobile 
station switches between systems, there are two sys- 
tems for switching, a system using a switch and a sys- 
55 tem of automatic switching according to the reception 
quality such as the reception level of a downlink signal. 
[0049] FIG.6 is block diagram showing a configuration 
of a mobile station in a radio communication system ac- 
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cording to Embodiment 2 of the present invention. In 
FIG.6, the same components as those in FIG.3 are as- 
signed the same reference numerals and detailed ex- 
planations thereof are omitted. 
[0050] This mobile station selects a system according 
to the environment, level of congestion, or services In 
an area (micro cell) v^here the FDD system and TDD 
system overlap each other. Furthermore, the mobile sta- 
tion can communicate with a plurality of systems (base 
stations) and is provided with a plurality of reception sys- 
tems, but FIG.6 only shows one system for simplicity of 
explanations. 

[0051] The mobile station apparatus shown in FIG.6 
is provided with reception level (reception quality) meas- 
uring circuit 601 that measures the reception level of a 
downlinlc signal. Reception level measuring circuit 601 
measures the reception level of the received signal sub- 
jected to radio reception processing by radio circuit 302 
and outputs the measurement result to control circuit 
306. 

[0052] Control circuit 306 selects a system to accom- 
modate the own station based on the reception level 
measurement result. For example, when the mobile sta- 
tion Is not in the area of the TDD system (area specific 
to the FDD system) and the reception level (e.g., the 
reception level of a synchronization signal and common 
control signal) of the TDD system is equal to or lower 
than a certain threshold (and the reception level of the 
FDD system is equal to or higher than a certain thresh- 
old), the mobile station selects an FDD system. It is also 
possible to set the threshold related to the TDD system 
and the threshold related to the FDD system separately. 
[0053] Furthermore, in the case of an overlapping ar- 
ea, when both systems have a level equal to or higher 
than the threshold (generally different values), the mo- 
bile station decides that the mobile station can commu- 
nicate with both systems in terms of an area. Besides, 
the mobile station selects a system also based on the 
communication environment, level of congestion, or de- 
sired communication service. 
[0054] At this time, while the mobile station mal<es a 
final decision on which system should be connected, the 
mobile station does not decide unilaterally but selects a 
system according to an instruction given beforehand to 
a control signal (notification signal) of the downlink on 
which system it is desirable (or prioritized, recommend- 
ed, etc.) to connect the mobile station according to the 
service and environment and the above-described con- 
ditions (communication environment, level of conges- 
tion, desired communication service, etc.) based there- 
on, in this case, since the mobile station has the right to 
select the system, even if the mobile station sends a 
connection request to the base station, if the mobile sta- 
tion cannot be accommodated for some reason, the mo- 
bile station receives a "connection impossible" from the 
base station. In that case, the mobile station selects the 
other system again and sends a connection request to 
the corresponding base station. 



[0055] According to the system selected by control 
circuit 306, a switching control signal instructing switch- 
over of the frequency so as to connect to the system is 
output to radio circuit 302. Radio circuit 302 switches 

5 the frequency according to the switching control signal. 
[0056] When the mobile station switches between the 
systems, instead of measuring the reception level it is 
also possible to switch between the systems using a 
switch, etc. In this case, a switching signal selected by 

10 the switch is input to control circuit 306, a switching con- 
trol signal is output from control circuit 306 to radio cir- 
cuit 302 and radio circuit 302 switches the frequency ac- 
cording to the switching control signal. 
[0057] Thus, this embodiment switches over to an op- 

15 timal system according to the environment, level of con- 
gestion, or services as appropriate within a plurality of 
systems with different radio transmission systems, al- 
lowing the system to accommodate a terminal efficiently. 
[0058] This embodiment describes the case where 

20 the reception level (RSSI (Received Signal Strength In- 
dicator) of a received signal) is used as a reference for 
system selection, but it is also possible to use other re- 
ception qualities as the reference for system selection 
such as reception SIR, reception Eb/NO, reception Ec/ 

25 NO (Ec: reception energy per chip). 

[0059] in this embodiment, it is also possible to give 
an instruction to a downlink control signal (notification 
signal) beforehand about the system to which the mobile 
station should be connected according to the service 

50 and environment (or priority thereof) and allow the mo- 
bile station to select a system based on the instruction 
and considering the reception situation (not only the re- 
ception quality but also moving speed, etc.) at the mo- 
bile station. 

35 [0060] Embodiments 1 and 2 above have described 
the case where one system is put In a standby status, 
but the present invention is also applicable to a case 
where both systems are put in a standby status . How- 
ever, from the standpoint of power consumption , it is de- 

40 sirable to put one system in a standby status. 

[0061] Embodiments 1 and 2 above have described 
the case where the plurality of systems consist corre- 
sponds to a CDIVIA-FDD systems and a CDMA-TDD 
system, but the present invention is also applicable to a 

45 case where the plurality of systems corresponds to a 
combination of other systems, for example, HDR sys- 
tem and cdmaOne system, or GSM system and CD- 
MA-FDD system, etc. 

[0062] The present invention is not limited to Embod- 
so iments 1 and 2, but can be Implemented with various 

modifications. 

[0063] The communication temriinai apparatus of the 
present invention has a configuration comprising a mon- 
itoring section that monitors a downlink signal from each 
55 of a plurality of systems In a radio communication sys- 
tem and outputs monitoring information, and a commu- 
nication connection section that connects/communi- 
cates with a base station of a system selected by the 
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base station based on the monitoring information. 
[0064] The communication terminal apparatus of the 
present invention configured as shown above adopts a 
configuration whereby the above-described monitoring 
infonnation is at least one item selected from a group of 
services In a plurality of systems, communication envi- 
ronment, and moving speed of the own station. 
[0065] These configurations switch over to an optimal 
system according to the environment, level of conges- 
tion, or services within a plurality of systems with differ- 
ent radio transmission systems as appropriate, and can 
thereby accommodate temilnals In the system efficient- 
ly. 

[0066] The communication terminal apparatus of the 
present invention adopts a configuration comprising a 
reception quality measuring section that measures the 
reception quality of a downlink signal from each of a plu- 
rality of systems in a radio communication system and 
a communication connection section that connects/ 
communicates with a base station of a system selected 
based on the above-described reception quality. 
[0067] This configuration allows the own station to se- 
lect a system in which the own station is accommodated 
Instead of the base station deciding it. 
[0068] The communication temrilnal apparatus of the 
present invention configured as shown above adopts a 
configuration whereby a plurality of systems includes 
CDMA-FDD systems and CDMA-TDD systems. 
[0069] The base station apparatus of the present in- 
vention adopts a configuration comprising a selection 
section that selects a system to accommodate the 
above-described communication terminal apparatus 
based on monitoring information from the communica- 
tion temilnai apparatus in the above configuration and 
a notification section that notifies Information of the sys- 
tem selected by the above-described selection section 
to the communication terminal apparatus. 
[0070] This configuration switches over to an optimal 
system within a plurality of systems with different radio 
transmission systems according to the environment, 
level of congestion or services, allowing the system to 
accommodate temnlnals efficiently. 
[0071] The radio communication method of the 
present invention comprises a step of the communica- 
tion terminal apparatus monitoring a downlink signal 
from each of a plurality of systems in a radio communi- 
cation system and outputting monitoring Infonnation, a 
step of the base station apparatus selecting a system to 
accommodate the communication terminal apparatus 
based on the monitoring infonnation from the commu- 
nication terminal apparatus and a step of the communi- 
cation terminal apparatus communicating/connecting 
with the base station of the system selected by the 
above-described base station. 
[0072] This method switches over to an optimal sys- 
tem within a plurality of systems with different radio 
transmission systems according to the environment, 
level of congestion or services as appropriate, allowing 



the system to accommodate terminals efficiently. 
[0073] The radio communication method of the 
present invention comprises a step of measuring recep- 
tion quality of a downlink signal from each of a plurality 

5 of systems in a radio communication system and a step 
of communicating/connecting with the base station of 
the system selected based on the reception quality, 
[0074] This method allows the own station to select 
the system in which the own station is accommodated 

10 Instead of the base station deciding It. 

[0075] In the radio communication method of the 
present Invention described above, a plurality of sys- 
tems Includes CDMA-FDD systems and CDMA-TDD 
systems. 

15 [0076] According to the present invention as de- 
scribed above, In a radio communication system provid- 
ed with a plurality of systems Including CDMA-FDD sys- 
tems and CDMA-TDD systems, the communication ter- 
minal apparatus monitors a downlink signal from each 
system, outputs monitoring Information, the basestation 
apparatus selects a system to accommodate the com- 
munication tenninal apparatus based on the monitoring 
information from the communication temriinal apparatus 
and the communication tenninal apparatus communi- 
cates/connects with the base station of the system se- 
lected by the above-described base station, thereby 
switching over to an optimal system within a plurality of 
systems with different radio transmission systems ac- 
cording to the environment, level of congestion or serv- 
ices, which allows the system to accommodate termi- 
nals efficiently. 

[0077] This application is based on the Japanese Pat- 
ent Application No.2000-1 81 037 filed on June 1 6, 2000, 
entire content of which Is expressly Incorporated by ref- 
erence herein. 

Industrial Applicability 

[0078] The present invention is applicable to a com- 
munication temilnai apparatus and radio communica- 
tion method used in a digital radio communication sys- 
tem. 



Claims 

1 . A communication tenninal apparatus comprising: 

monitoring means for monitoring a downlink 
signal from each of a plurality of systems in a 
radio communication system and outputting 
monitoring information; and 
communicating/connecting means for commu- 
nicating/connecting with a base station of a 
system selected by a base station based on the 
monitoring infonnation. 

2. The communication tenninal apparatus according 
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to claim 1 , wherein the monitoring information is at 
least one item selected from a group of services In 
a plurality of systems, communication environment, 
and moving speed of Its own station. 

5 

3. A communication terminal apparatus comprising: 

reception quality measuring means for meas- 
uring reception quality of a downlink signal from 
each of a plurality of systems In a radio com- io 
munlcation system; and 
communicating/connecting means for commu- 
nicating/connecting with a base station of a 
system selected based on the reception quality. 

IS 

4. The communication terminal apparatus according 
to claim 1 , wherein the plurality of systems Includes 
CDI\/tA-FDD systems and CDMA-TDD systems. 

5. A base station apparatus comprising: 

selecting means for selecting a system to ac- 
commodate the communication terminal appa- 
ratus according to claim 1 based on the moni- 
toring Information from the communication ter- 25 

minal apparatus; and 

notifying means for notifying infonnation of the 
system selected by said selecting means to the 
communication terminal apparatus. 

30 

6. A radio communication method comprising: 

a step of a communication temninal apparatus 
monitoring a downlink signal from each of a plu- 
rality of systems In a radio communication sys- 35 
tem and outputting monitoring information; 
a step of a base station apparatus selecting a 
system to accommodate the communication 
temninal apparatus based on the monitoring In- 
fonnation from the communication terminal ap- 40 
paratus; and 

astep of the communication tennlnal apparatus 
communicating/connecting with the base sta- 
tion of the system selected by the base station. 

45 

7. A radio communication method comprising: 

a step of measuring reception quality of a down- 
link signal from each of a plurality of systems In 
a radio communication system; and so 
a step of communicating/connecting with a 
base station of a system selected based on the 
reception quality. 

8. The radio communication method according to 55 
claim 6, wherein the plurality of systems includes 
CDMA-FDD systems and CDMA-TDD systems. 
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